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FOREWORD

This report was prepared by the School of Textiles at the North Carolina State
College of Agriculture and Engineering of the University of North Carolina and is a
supplement to the technical report issued under Contract No. AF 33(616)-2530. The
contract was initiated under Project No. 7320, "Air Force Textile Materials", Task
No. 73201, "Textile Materials for Parachutes". The work was administered under
the direction of the Materials Laboratory, Directorate of Research, Wright Air De-
velopment Center, with Ist Lt. Richard A. Sublette and Capt. Malcolm J. Rogers
acting as co-project engineers.

The report, which covers work conducted from March 1956 to June 1956, pre-
sents statistical limits for some of the data given in Techiical Report WADC TR
55-340 which was issued in June, 1956. Miss Shirley Slocum made the calculations.
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ABSTRACT

The results given in the Technical Report WADC TR 55-340 were obtained
by determining the percent loss in strength of nylon and Dacron parachute fabrics
when the fabric was treated with chemicals under various conditions. Because
fabrics are not absolutely uniform and experimental procedures are not perfectly
reproducible, the results of breaking strength tests varied. Since each sample
consisted of several breaking tests (usually 10), it was possible to estimate the
within sample reliability by statistical means. This was done by calculating the
955o confidence limits.

PUBLICATION REVIEW

This report hae been reviewed and is approved.

FOR THE COMMANDER:

S/ M. R. WH-ITMORE

Technical Director
Materials Laboratory
Directorate of Research
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A STUDY OF THE EFFECTS OF CHEMICALS
ON THE PROPERTIES OF PARACHUTE FABRICS

SUPPLEMENT 1

Introduction
The objective of this work was the statistical analysis of data reported in

Technical Report WADC TR 55 -340. The experimental data were obtained by
determining the percent loss in strength of nylon and Dacron fabrics when the
fabric was treated with chemicals under various conditions. For example, a
sample of fabric was treated under certain testing conditions and was then raveled
into strips (usually 10) for breaking strength tests. Thus -a result for a given
sample was the average of the breaking tests performed bin the raveledstrips and
was expressed in terms of percent loss in strength based on an untreated control.

Because fabrics are not absolutely uniform and experimental procedures
are not perfectly reproducible, the results of breaking strength tests will vary.
Since in the present case the average result for a sample consisted of several
tests (one on each strip), it is possible to estimate the "test to test", or within
sample, reliability. This was taken as the experimental error since tests on
different samples of untreated Dacron (Types I and II) indicated that there was
no appreciable sample to sample or time of testing variance.

An interpretation of the 951o confidence limits as applied to the present
r results is that the following interval:

Average breaking strengtht limits
(Expressed as a percent of the average breaking strength of the untreated
sample)

has a 957o probability of including the true breaking strength (expressed as a per-
centage of the average breaking strength of the untreated sample).

The confidence limits were calculated from the following formula:

limits =P lOOts

where s (i -(X Xi]

and X. is the breaking strength of the i th test, n is the number of tests (usually
10), t'is Student's 'It" factor for 951o limits, and 0 is the breaking strength of the
untreated sample.

The calculated 95% confidence limits are shown in the tables along with the
average percent loss in strength obtained at each testing condition. The complete

Manuscript released by author June 1956 for publication as a WADC Technical
Report.
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details of the experimental data may be obtained from the original report (WADC
TR 55-340). The data were obtained from two groups of experiments on nylon and
Dacron fabric:

1. Prolonged ageing experiments under different conditions of concentra-
tion of acid and temperature.

2. Experiments designed to determine the effect of light in combination
with the effect of acids.

Table I is shown in order to make it easy to relate the data in the original
report with the data and concomitant limits shown in this one.

5 4
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TABLE I

Data of WADC TR 55-340 compared with data of WADC TR 55-340 Suppl 1

WADC TR 55-340
Supplement 1 WADC TR 55-340

Nylon .treated and aged TABLE TABLE
in solution:

H20 II VIII

l4aSO 4  IX

HCI H X

HNO3  II XI

H3PO 4  U XII

HIS03 II XIII

SHas xiv

HNOZ II XV |

HNOZ Control I XVI

531
A
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TABLE I (Continued)

WADC TR 55-340

Supplement 1 WADC TR 55-340

Nylon treated in solution
and aged at low relative TABLE TABLE

humidity

H 2 0 II VIII

H 2 S0 4  II IX

HCl II X

HNO 3  HI XI

3 4 11H3PO4I XII

H2 So 3  III XIII

HS nI XIV
2

HNO 2,I XV

HNO 2 Control III XVI

Nylon treated in solution and aged

at high relative humidity

H 2 0 IV VIII

H2 So 4  IV IX

HCl IV X

HNO 3  IV XI

H 3 PO 4  IV XII

HZSO 3  IV XIII

H 2 S IV XIV

HNO2  IV Xv
HNO Control IV XVI

2
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TABLE I (Continued)

WADC TR 55-340
"Supplement I WADC TR 55-340

Dacron (Type I) treated and
aged in solution TABLE TABLE

HzO V XXVi

H H 2 S0 4  V XXVI

HCl V XXVI

HNO 3  V XXVII

H H 3 P0 4  V XXVII

H2 So 3  V XXVII

SH2S V XXVIII

HNO2  V XXVIII

HNO Control V XXVIII*2

Dacron (Type II) treated and
aged in solution

H2 0 VI XVII

HZS0 4  VI XVIII

HCI VI XIX

HNO 3  VI XX

H 3 PO4  VI XXI

H2 S0 3  VI XXII€ _. IIHS VI XXIII

HNO 2  VI XXIV

HNO 2 Control VI XXV

WADC TR 55-340 Suppl 1 5



TABLE I (Continued)

WADC TR 55-340
Supplement 1 WADC TR 55-340

Dacron (Type II) treated in
solution and aged at low TABLE TABLE

relative humidity

H20 VII XVII
H so4 VI. XVIII

HC1 VII XIX

HNO 3  VII XX

H 3PO4  VII XXi

H2 S0 3  VII XXII

H2 S VII XXIII

HNO2  
VII XXIV

HNOZ Control VII XXV

Dacron (Type I1) treated in solu-
tion and aged at high relative

humidity

H20 VIII XVII

HZS0 4  
VIII XVIII

HC1 VIII XIX

HNO 3  
VIII XX

H3 PO4  VIII XXI

VIII XXII

H2S VIII XXIII

HNO 2  VIII XXIV

HNO 2 Control VIII XXV

WADC TR 55-340 Suppl 1 6



TABLE I (Continuied)

WADC TR SS-340
Suipplemient 1 WADC TR 55-340

Nylon treated in solution arnd TABLE TABLE
exposed to light in Fade-Orneter

H20 IX XXIXiC Ix XXIX

HNO 3  IX XXIX

H 3 P0 4  IX XXIX

HS IX XXIX

Dacron (yeI)treated in

Hl X XXX

HX XXX

H X XXX

HN0O3  X XXX

HN0 2  x XXX

H2 S x XXX

WADC TR. 55-340 Suppl 1 7
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